® 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



© Publication number: 



0 563 995 A1 



EUROPEAN PATENT APPLICATION 



© Application number: 93105529.7 
@ Date of filing: 02.04.93 



© int. ci. 5 : G02B 6/38 





Priority: 03.04.92 US 862676 


© 


Inventor: Collins, Daniel Ray 








102 Linden Drive 


© 


Date of publication of application: 




Camp Hill, Pennsylvania 17011(US) 




06.10.93 Bulletin 93/40 




Inventor: Fawcett Jr.Jhomas Ralph 








4200 Wagonwheel Court 


© 


Designated Contracting States: 




Harrisburg Pennsylvania 17109(US) 




DE FR GB IT NL SE 






o 


Applicant: THE WHITAKER CORPORATION 


0 


Representative: Klunker . Schmitt-Nilson . 




Suite 450, 




Hirsch 




4550 New Linden Hill Road 




Winzererstrasse 106 




Wilmington, Delaware 19808(US) 




D-80797 Munchen (DE) 



© Optical fiber connector. 



© A cable termination member (10) having im- 
proved strain relief features for isolating optical fiber 
members (21,22) in a terminated optical fiber cable 
(20) from external stresses. The cable termination 
member (10) is adapted to terminate an optical fiber 
cable (20) which includes at least one optical fiber 
member (21), a load bearing member around the at 
least one optical fiber member (23) and an outer 
jacket (24) surrounding the load bearing member 
(23), and includes a first outer crimp means (38) 
having a bore for receiving an end of an optical fiber 



cable (20), a second outer crimp means (39) 
crimped to the first outer crimp means (38) with an 
exposed portion of the load bearing member (23) 
crimped therebetween, and an inner crimp member 
(41 ) positioned in the cable (20) between the at least 
one optical fiber member (21) and the load bearing 
member (23) and within the first and second outer 
crimp means (38,39) for securing the cable jacket 
(24) between the first outer crimp means (38) and 
the inner crimp member (41). 
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The present invention relates generally to the 
field of optical fiber connectors; and, more particu- 
larly, to an optical fiber connector termination hav- 
ing improved strain relief features. 

To protect the optical fibers, and to help main- 
tain the integrity of optical fiber connections, it has 
become the practice to incorporate strain relief 
structure into optical fiber connectors to help iso- 
late the delicate optical fibers from external stress- 
es. Examples of known strain relief structures for 
optical fiber connectors are disclosed in U.S. Pat- 
ent Nos. 4,588,256; 4,729,619 and 4,909,583. 

In the above-mentioned known devices optical 
fiber cables typically include one or more centrally 
positioned buffer covered optical fibers surrounded 
by a load bearing member in the form of a plurality 
of elongated strength members which, in turn, is 
surrounded and enclosed by a flexible outer jacket. 
An optical fiber connector is attached to such a 
cable by attaching a cable termination portion of 
the connector to an end of the cable. 

More particularly, a part of the cable jacket is 
first cut away to expose a length of the elongated 
strength members and the optical fibers therein. 
The exposed end of the cable is inserted into a 
cable termination member such that the exposed 
strength members and optical fibers extend out- 
wardly beyond the end of the cable termination 
member. The strength members are then fanned 
out and folded back over a first crimp ring posi- 
tioned around the termination member, and a sec- 
ond crimp ring is then positioned over the folded- 
back strength members such that the strength 
members are positioned between the first and sec- 
ond crimp rings. The second crimp ring is then 
crimped to the first crimp ring to securely anchor 
the strength members therebetween. 

The connector of the above construction has 
the following advantages: securing of the strength 
members of the optical fiber cable to the cable 
termination portion of the connector assists in iso- 
lating, and thus protecting, the optical fibers within 
the cable from external stresses applied to the 
cable jacket, for example, during connection and 
disconnection of mated connectors. 

However, on the other hand, the connectors of 
the above construction have the following disadvan- 
tages. The flexible jacket of the optical fiber cable 
is often not firmly secured to the connector, and an 
excessive force can loosen or pull it away from the 
strain relief thus further exposing the strength 
members and optical fibers in the cable and ren- 
dering the optical fibers more susceptible to being 
damaged. 

The present invention overcomes the above- 
mentioned problems in that the present invention 
provides an optical fiber cable termination member 
having improved strain relief features for more firm- 



ly securing both the load bearing member and 
jacket portions of an optical fiber cable to the 
termination member to thereby more effectively 
isolate the optical fibers of the cable from external 

5 stresses. 

The present invention provides an optical fiber 
connector as defined in claim 1. 

A cable termination member of the present 
invention is particularly designed for use with an 

10 optical fiber cable which includes at least one op- 
tical fiber member, a load bearing member around 
the at least one optical fiber member and an outer 
jacket surrounding the load bearing member, and 
preferred embodiments can comprise the following 

75 features: a first outer crimp means having a bore 
for receiving an end of the optical fiber cable 
therein, a second outer crimp means surrounding 
the first outer crimp means and crimped to the first 
outer crimp means with an exposed portion of the 

20 load bearing member crimped therebetween, and 
an inner crimp member positioned in the cable 
between the at least one optical fiber member and 
the load bearing member and within the first and 
second outer crimp means for securing the cable 

25 jacket between the first outer crimp means and the 
inner crimp member. 

The inner crimp member provides a substan- 
tially rigid body within the optical fiber cable which 
cooperates with the first outer crimp means to 

30 more securely retain the cable jacket therebetween 
so as to help prevent the cable jacket from being 
pulled loose of the termination member as a result 
of external stresses applied to the cable. In addi- 
tion, the inner crimp member serves as a rigid 

35 backing for the first and second outer crimp means 
to permit the first and second outer crimp means to 
be crimped together more tightly to more securely 
anchor the load bearing member therebetween. 
Furthermore, the inner crimp member helps to pro- 

40 tect the at least one optical fiber member in the 
cable from being bent or otherwise damaged dur- 
ing the crimping operation thus facilitating the over- 
all process of attaching of the termination member 
to the cable. 

45 In accordance with a presently preferred em- 

bodiment, the cable termination member comprises 
a cable termination body having a central bore for 
receiving the end of an optical fiber cable therein. 
The first outer crimp means comprises a tubular- 

50 shaped portion of the cable termination body and a 
first outer crimp ring of brass or the like positioned 
around the tubular-shaped portion. The second out- 
er crimp means comprises a second outer crimp 
ring of copper or the like which is adapted to be 

55 crimped against the first outer crimp ring to secure 
an exposed portion of the load bearing member 
therebetween. 
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The tubular-shaped portion of the cable ter- 
mination body preferably includes resilient fingers 
thereon which are pushed inwardly against the 
cable jacket when the outer crimp rings are 
crimped together to further assist in securing the 
cable jacket between the inner crimp member and 
the tubular-shaped portion of the first outer crimp 
means. 

The inner crimp member preferably comprises 
a tubular-shaped eyelet of copper or other rela- 
tively rigid material having an axial bore for receiv- 
ing the at least one optical fiber member, and is 
sized to be easily inserted into the cable between 
the at least one optical fiber member and the load 
bearing member. The eyelet preferably also in- 
cludes an outwardly extending annular flange at the 
outer end thereof to establish one orientation for 
insertion of the eyelet into the cable and to provide 
a smooth transition surface for the one or more 
optical fibers exiting from the jacket of the cable. 

The inner crimp eyelet of the present invention 
can be incorporated into conventional cable ter- 
mination members without any retooling of existing 
parts and can be inserted into the cable quickly 
and easily during the overall attachment process. 

Further advantages and specific details of the 
invention will be set forth hereinafter in conjunction 
with the following detailed description of a pres- 
ently preferred embodiment. 

Fig. 1 is an exploded perspective view of an 
optical fiber cable termination member incor- 
porating improved strain relief features accord- 
ing to a presently preferred embodiment of the 
invention, and optical fiber cable to be termi- 
nated thereby; 

Fig. 2 is a perspective view illustrating the cable 
termination member of Fig. 1 in the process of 
being attached to the end of the optical fiber 
cable; 

Fig. 3 is a perspective view illustrating the cable 
termination member of Figs. 1 and 2 attached to 
the optical fiber cable; and 

Fig. 4 is a cross-sectional view of the cable 
termination member of Figs. 1-3 attached to an 
optical fiber cable and incorporated in a connec- 
tor housing. 

Figs. 1-4 illustrate an optical fiber cable ter- 
mination member 10 incorporating improved strain 
relief features according to a presently preferred 
embodiment of the invention, and an optical fiber 
cable 20 terminated thereby. As known to those 
skilled in the art, cable termination member 10 
comprises a portion of an optical fiber connector, 
the connector housing 40 of which is illustrated in 
Fig. 4, which is adapted to be connected to a 
complementary connector to mate optical fibers in 
cable 20 to optical fibers of a cable attached to the 
complementary connector. 
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In the illustrated embodiment, optical fiber ca- 
ble 20 carries a pair of optical fiber members 21 
and 22 generally centrally within the cable, al- 
though the invention is not limited to a cable carry- 

5 ing any particular number of optical fiber members. 
Optical fiber members 21 and 22 typically com- 
prise individual optical fibers covered by a buffer 
layer, and are sometimes referred to herein as 
buffer covered fibers or buffered fibers. 

w Cable 20 further includes a load bearing por- 

tion 23 (which is not shown in Fig. 1 for conve- 
nience of illustration) which preferably comprises a 
plurality elongated strength members of braided 
Kevlar fiber or the like that extend lengthwise of the 

75 cable and that are distributed over and substan- 
tially surround the optical fiber members 21 and 
22. In addition, the cable 20 includes a flexible 
outer jacket 24 of polymeric material which en- 
closes and surrounds the elongated strength mem- 

20 bers 23. 

The cable termination member 10 comprises a 
generally tubular-shaped cable termination body 30 
having a central bore 33 for receiving an end of the 
optical fiber cable 20. Body 30 includes an elon- 

25 gated, flexible strain-relief body portion 31 extend- 
ing rearwardly therefrom and encircling the cable 
20 as known to those skilled in the art, and a 
relatively rigid tubular-shaped crimp body portion 
32. Cable termination member 30 further includes 

30 first and second outer crimp rings 38 and 39, and 
an inner crimp ring or eyelet 41 . 

With reference in particular to Figs. 1-3, the 
procedure for attaching optical fiber cable termina- 
tion member 10, to an optical fiber cable 20 will 

35 now be described. Initially, and preferably after 
being extended into and through bore 33 of ter- 
mination body 30, cable 20 is prepared by cutting 
away a portion of cable jacket 24 to expose a 
length of the elongated strength members 23 and 

40 the buffered fibers 21 and 22 to extend from the 
end of the jacket 24. The end of the jacket is 
substantially aligned with the outer end 35 of the 
crimp body portion 32 of the cable termination 
body such that the exposed lengths or optical fiber 

45 members and strength members extend outwardly 
beyond the end 35 of crimp body portion 32. 

The first outer crimp ring 38, which preferably 
comprises a substantially rigid ring of brass or the 
like, is positioned around the outer surface 36 of 

so the tubular-shaped crimp body portion 32, and the 
strength members 23 are then fanned out and 
folded rearwardly over the outer surface of the first 
outer crimp ring 38. The second outer crimp ring 
39, which is preferably formed of copper, is then 

55 positioned around the first outer crimp ring and 
over the fanned out strength members such that 
the strength members are positioned between the 
first and second outer crimp rings as shown in Fig. 

3 
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2. 

Thereafter, the inner crimp eyelet 41 is posi- 
tioned around the exposed optical fiber members 
21 and 22 and inserted into the end of the cable 
such that it is positioned between the optical fiber 
members 21,22 and the strength members 23, and 
within the first and second outer crimp rings. 

The second outer crimp ring 39 is then 
crimped to the first outer crimp ring 38 with a 
conventional crimping tool to deform the second 
outer crimp ring inwardly against the first outer 
crimp ring to clamp and secure the strength mem- 
bers therebetween to firmly anchor the strength 
members to the cable termination member as 
shown in Fig. 3. As shown in Fig. 1, the outer 
surface of the first outer crimp ring 38 is preferably 
knurled or otherwise roughened to improve reten- 
tion of the strength members 23 between the outer 
crimp rings 38,39. 

The cable termination member 10 having cable 
20 affixed thereto is then secured within connector 
housing 40 by tightening connector nut 42 as 
shown in Fig. 4. Annular outwardly extending flange 
37 on body 30 of the cable termination member is 
provided to secure the termination member to the 
connector housing. 

The inner crimp eyelet 41 of the present inven- 
tion provides a substantially rigid body within the 
optical fiber cable which cooperates with the inner 
surface of the tubular-shaped crimp body portion 
32 of cable termination body 30 to firmly secure 
the cable jacket therebetween so as to help pre- 
vent the jacket from being pulled loose of the cable 
termination member as a result of external stress- 
es, particularly longitudinal stresses, applied to the 
cable. This helps protect the integrity of the overall 
connection between the cable and the termination 
member, and helps protect the optical fiber mem- 
bers within the cable. 

Preferably, the tubular-shaped crimp body por- 
tion 32 of cable termination body 30 is formed with 
a pair of diametrically opposed, flexible finger ele- 
ments 46, as shown in Fig. 1, which are pushed 
inwardly against the cable jacket 24 when the outer 
crimp rings 38,39 are crimped to further secure the 
flexible jacket to the termination member. 

With the inner crimp eyelet 41 of the present 
invention, the outer jacket 24 of the cable 20 is 
reliably retained within the termination member 
against a pulling force against the cable of up to 25 
to 30 pounds; whereas, without the inner crimp 
eyelet, a pulling force of as little as six to ten 
pounds was often sufficient to cause the jacket 24 
to loosen or be pulled free of the termination mem- 
ber. 

The inner crimp eyelet 41 also functions as a 
rigid backing for the first and second outer crimp 
rings 38,39 when they are crimped together with 
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the strength members 23 therebetween. This per- 
mits the outer crimp rings 38,39 to be crimped 
together more tightly and to thus more securely 
anchor the strength members 23 therebetween. 
5 More particularly, the inner crimp eyelet 41 helps 
protect the buffered optical fibers 20,21 from being 
bent or otherwise damaged during the crimping 
process thus permitting a stronger crimping force 
to be applied. 

10 The inner crimp eyelet 41 is formed of a rela- 

tively rigid material such as copper or the like, and 
preferably includes an outwardly extending annular 
flange 47 at the outer end thereof to establish one 
orientation for installation of the eyelet into the 

75 cable, as best seen in Figs. 1 and 4. The flange 47 
is also formed to define a smooth radius with the 
body of the eyelet to create a smooth transition 
point for the buffered fibers 21,22 exiting the outer 
jacket 24 of the cable 20 so as to even further 

20 protect the delicate fibers. 

While what has been described constitutes a 
presently most preferred embodiment of the inven- 
tion, it should be understood that the invention 
could take numerous other forms. Accordingly, it 

25 should be recognized that the invention should be 
limited only insofar as is required by the scope of 
the following claims. 

Claims 

30 

1. An optical fiber connector (10) for connecting 
flexible fiber optic cable (20) having optical 
fibers (21,22) surrounded by strengthening 
strands (23), wherein the connector (10) has a 

35 crimp body portion (32) surrounded by a first 

outer crimp ring (38), 
characterized in that: 

an inner crimp ring (41) is disposed radi- 
ally inwardly of the first crimp ring (38) for 

40 gripping the strands (23) therebetween. 

2. The optical fiber connector (10) of claim 1, 
wherein a second outer crimp ring (39) is pro- 
vided around the first crimp ring (38). 

45 

3. The optical fiber connector (10) of claim 1, 
wherein the body portion (32) includes at least 
one flexible finger element (46) for resilient 
engagement with the first crimp ring (38) for 

50 gripping the strands (23). 

4. The optical fiber connector (10) of claim 3, 
wherein the flexible finger (46) has a tapered 
surface for being cammed inwardly in re- 

55 sponse to engagement with the first crimp ring 

(38). 
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5. The optical fiber connector (10) of claim 4, 
wherein a second outer crimp ring (39) is pro- 
vided around the first crimp ring (38). 
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